This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

. TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



09) 



J 



02) 



(43) Date of publication: 

10.09.1997 Bulletin 1997,37 

(21) Application nj-rfcer S7103756.9 

(22) Date o'fii.ng 06.03.1 9S7 



EuropSlsches Patentami 
European Paient Office 
Office evropetn des brevets (11) EP 0 794 572 A2 

EUROPEAN PATENT APPLICATION 

(51) im.Cl.«: H01L 23/495 



(84) Designees! Cox-acting States: 


(72) Inventors: 


DEFR 


• Takata, HlrofumJ 




Blzen-shl, OkayamB 705 (JP) 


(30) Priority: 07.03.1996 JP 49965/96 


• Tanida, Tadashl 




Akalwe-gun, Okayama 709-08 (JP) 


(71) Applicant: 




MATSUSHITA ELECTRONICS CORPORATION 


(74) Representative: Grunecker, Kinkeldey, 


Takatsuki-shi, Osaka 569 {JP) 


Stockmalr & Schwanhausser 




Anwaltssozietat 




Maxlmilianstrasse 58 




80538 Munchen (DE) 



CM 
< 
CM 

ur> 

o 

o 
a 

LU 



(54) Electronic component, method lor making the same, and lead frame and mold assembly for 
use therein 



(57) A lead has a this* pan havir>g a nckness of 0. 
2 mm and a thin paM having £ nickness of 0. 1 mm. The 
thin pan is formed having a greater width than the thick 
pan tor preventing the lead frorr. slipping Iron a resin. A 
semiconductor chip is fixed on the thin pan using a con- 
duct/ve adhesive. A lateral surface of the thick pan and 
a lateral surface of the resin Bre simultaneously formed 
by 8 single cut so that the thick part s laical surface is 
located at 8 lower end area of the resin's lateral surface 
and these surfaces are exposed forming the same 
plana A bottom surface of the thick pan projects by 
from 0. 03 mm to 0. 05 mm from the resin bottom sur- 
face to meet lead stand-off specif ica tons. Thick parts of 
other leads electrically connected with elecvodes on 
tht semiconductor chip with Au wires, are likewise 
exposed at the resin lateral surface and project from the 
resin bottom surface. Such arrangements realize high 
density mounting of electronic components onto a 
printed board. 
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Description 

BACKGROUND OF THE INVENTION 

The present inversion rentes generally to elecronic 
components of resin moioed package type, and. nye 
particularly, to electronic components suitable lor sur- 
face mount technology. 

Electonic components of re su-ra:e mourx type 
are wet: known. FIGURE 22 shows ar. er.ams v,e* c' 
a conventional electronic component of me sutace 
mount type wh. C h inco-po-ates mee r. a semiconducto- 
chip (an electronic element). Eiesromc component 70. 
shown in FIGURE 22. has elongated, first tc third leaos 
71-73. 74 is a resin having the form of a rectangular par- 
allelepiped which encapsulates t semiconductor ch.p. 
Each lead 7V73 horizontally stretches out from oppo- 
site latera' surfaces of resin 7c and -.as an L-shaped 
bem. The bottom dimensions o' resr. 7* .s .6 mm > C e 
mm. and each leaa 71-73 projects lom resin 74 to- from 
0.4 mm tc 0.6 mrr.. 7c prevent poor soidemc. (: t.. 
defectVe soldering in wmch. when mounting electrode 
component 70 onto a printed bca-c. a good bond is not 
produced at a junction between the printed board anc 
each lead 71-73). h is required by lead standi specifi- 
cations that the bottom su.-lace of res.n 74 floats C mm 
to 0.1 mm on the printed beard su^tsce. 

FIGURE 23 is e plan view of a conventional lead 
frame for use in the fabrication of eiecvomc component 
70. Lead Irame 80 of FIGURE 22 is termed of e rectan- 
gular metal plate that has a uniform thickness anc c em- 
prises lead formation par; 61 and exterior frame £2 tor 
enclosing lead formation part EV Bridge par. 82 is pro- 
vided which acts as a bridge to connect together oppo- 
site sides of exterior frame 82. and a plurality of sets of 
lead parts 71-73 extend from the opposite sides of exte- 
rior frame 82. These lead pans 71-73 a-e one-dimen- 
sionally placed at pitches ranging from 3.0 mm to 4.0 
mm. running in the lengthwise direction of lead frame 
80. 

The fabrication of electronic component 7C. that is. 
the assembly process thereof, comprises a die bonding 
process, a wire bonding process. a molding process, a 
debarring process, a lead finishing process, a trimming 
process, and 8 forming process. In the die. bonding 
process, semiconductor chips a'e fixed on the corre- 
sponding leading ends of first lead parts 71 of leac* 
frame 80 of FIGURE 23 using a conductive adnesK-e In 
the wire bonding process, two elect'Odes on each sem- 
iconductor chip are electrically connected with the lead- 
ing ends o! second and third lead cars 72 an- 73 by 
line wires o' Au (gold). In me mo;dn; process, a moid 
assembly tor transfer mo»d is usee J> integra' encapsu- 
lation of the individual semconpucto' chips, the Au 
wires, the leading ends of lead parts 71-73 with resin 
74. In this molding p-ocess. a puraHy of cavities, 
defined between an uooer moid e ement and a lower 
mold element, a-e one -dimensional') ar-angec. rjnmng 
in the lengthwise diction of leac frame EC anc be=ng 



isolates from one enomer. lr. cthe* words, a 'esm «s 
injected, from a common rjnner tnrougn 'espectve 
gates, intc each cavity. FIGURE 2< shows leac frame 
80 that has undergone a molding process, lr. me 
£ cedurring process, burrs, formed by resir. escaped f'om 
fine gaps defined between the mold assemb'y and the 
lead frame 60 onto leac parts 7v73. are removed In 
the leac finishing process, lead pans 7*. -73 extencne: 
Irom eacn resir. 74 are sode-p!a:ed Debu-mg .s an. 

:c indisoensabie process tc smooth sotce*p:a:»ng m me 
trimming p-o:ess. lead pats.7t.73 a-e cut sue*, ma: 
indrviouai electronic components 7C a*e sepa*a:ec. m 
me forming process, bending is performed so tna: each 
lead part 7*. -72 has a bent, as shown in FIGURE 22. 

75 The above-described conventional electronic com- 
ponent 70 has elongated leads 71-73 wnich p-oject 
from lateral surfaces & resin 74. Thereto'e. e'ect'onic 
component 70 occupies a co.nsioerab'.y larger space in 
comparison with a semconducto* chic (an eerron.c 

?: element), theretore producing the p-oSem mat mount- 
ing censity or. a printed boa'd cannot be mreased 
much. Additionally, leads 7v72 which project Irom resin 
74 are vujne-ab e. wnich may result ir. an unexpected 
change in the leac" torrr. at the t.me of mounting an eiec 

?f ronic component 70 onto a printed boa'd. me-eby 
causing detective soide'ing. 

The above-described fabrication method o^ elec- 
ronic component 70 resumes both a deburnng p-ocess 
and a forming process. I: is prelerred mat ceburrmg rs 

jz eliminated, smce the Cebuning process p'Odyces nc 
additional values to products. In the to-mmg process, 
unexpected Jead deformation and the cut o' a leac may 
occur. Further, in the forming process, mere are difficul- 
ties in always conforming to lead stand-off spe:Hica- 

35 tions and the-e has been me problem mat yields tend to 

drop. 

In the above-descrbed lead frame 80. a plurality o? 
sets of lead pans 7:-73 are one-dimensonafiy 
arranged a: e great p^tch. theretore p-oducing me p-ob- 

4D lem ma: the number o? eiect-onic components 70 that a 
single leBd frame 80 car yield is small. Me:ai mateyia! 
tor forming lead frame 80 is used ineffioenuy. 

In the above ■described conventiona! mold assem- 
bly, a plurality of CBvrties. which Bre one-dimensionaliy 

a amanged Bt e great p»tch conesponding to lead frame 
B0. are defined between the vpoer mold element and 
the lower mole element sc that me number o* e!ectro.nic 
components 7C mat a single moid.ng p-ocess can y.eid 
is small. 'esuU«ng in poo* proOuCWfty. 

$c 

SUMMARY OF THE INVENTION 

Accord.ngiy. it «s ar. COject o' me p esent n.'enr.on 
to provide an imp-oved e erron.c component o' a resm 
55 molded package ryp* cacao'e of reaheng a ftigner 
mounting density on a c»-:ec board ir. comparison w.tn 
convent.onai technc-es and capar>;e of suopressmg 
lead deior^ator. occu-r.n; a: the mounting p-ocess 

Anothe- cb : ec: o' t*e o'esen: invent on is tc p-o.-ce 
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£ method lor fabricate & r - fer/on- component o' a 
resin molded packaoe type capabe of eliminating 
debuting and forming processes thereby providing b 
high productivity. 

Still another object of the present indention is to 
provide ar. improved leac frame fo- use in the fabrication 
of electronic components of a 'esin molded package 
type so that 2 g-eater numbe* & eiecronic components 
can be taker. efficiently ir. cornpansor with conventional 
techniques 

Another ob.ert cf '.nc preset.: indention is tc 
improve the produr.L'«t> o' noi: assembly lor use ir. r.e 
fabrication of electronic components of i resin molded 
package type. 

The present invention provides ar. electronic com- 
ponent of a resin molded package type. This eJecronic 
component comprises: 

(a) an electronic e'ement: 

(b) a lead wh.ch is e ecvicaliy connected w;th ire 
electronic element an; 

(c) a resir. wricn encapsulates re elecfoni: e's- 
men: and trie lead; 

whe-ein a t2iera! surface of the lead and a late -ai 
surface of the resir ere simultaneously formec by a sin- 
gle cut Guch thai the iatera : surface o' the lead is located 
at a lower end area ol the tate aJ surface of the resir and 
the lateral surfaces of the lead and the resin ae 
exposed looming trie same plane. 

Accordingly, the late*a: surface of the lead. formed 
by cutting, is erposed at the io*er enc area o' the lateral 
surface of the resin In ether wo'ds. ar area, taken up by 
an electronic component of this invention on e primed 
board, is equal to the bottom surface area of the resin. 
In accordance with the electronic component of the 
present invention, a higher mounting density on a 
printed board, as compared with conventional electronic 
corrponents in which elongated leads project from resin 
lateral surfaces, is accomplished. Aodit/onaliy. lead 
deformation is' unlikely to occur when performing b 
mounting process on a printec board. If it is arranged 
such that the lead bottom surface sJight'y projects from 
a resin bottom surface, lead stand- off specifications can 
be met easily. 

More specifically, a lead of an electronic component 
or the present invention includes a thin par. which is 
electrically connected with ar. electronic element and a 
thick part which is formed having a peeler thickness 
than the thin part so as to p-ovide a step or the srfe of 
the lead s bottom surface, and a lateral sjrface of the 
thick part and the late-ai surface o* tne resn are simul- 
taneously formed by a sing.e cut so that the lateral sur- 
face ol the thick part is bceted at a lo^e? end area of tne 
lateral surface of tne resir anc the late-a' surfaces or: tne 
thick part and the resir. ere exocsec forming the same 
plane, and a bottom surface of me the* part is expos ec 
at a bottom surface of the resir. As a result of such 
arrangement, in perfpr-.i-.g a higr. cers:!y mojnting 



process on a p-:ntac bca-c. a co-re- cat wh.cr. .s 
de'med by a latera' and a bor.cm surface of ;r-e tnck 
pat. is usee lor external connector. I? it is arranges 
such that the bottom surface o' the thick pat projects. 
5 from the bottom surface of the resin, by a leny.r. less 
than a diffe-ence ir. thickness between the tnin part and 
the thick part, lead stand-off spe erf ica tons can oe met 
easily whiie at the same time maintaining msuiaton 
between lead tnir. part and printed boa'C A-ar.oe- 
:C nents. sucr. as p'O/ong a woer ice surface sc a rvr. 
pa r t in compar«sor with a wok pa", anc to?m.ng a nc.cn 
in a thin part, p-e^ent a :ead Irom slipping from a res.r. 
An electrons dement is fixed or a leac mm part 

The present invention provides a method tor fabri- 
cs catinQ an electronic component This method com- 
prises: 

(a) a step o? f:x>ng an eiecronic element or a plate- 
like lead frame ha/ing a lead part; 
it (b) a step of eJecrically connect^ tne electronic 
element with the leac pa*t. 

(c) a step of ir.teg-atiy encapsulating tne eecvonic 
eiement anc the lead part witr a resin anc 

(d) a steo of cutting me leac frame together with r.e 
?i resin in oroer tr.at a resir. cut surface anc a leac cut 

surface are formed at the same tire or a package 
lateral surface cf the eiec^orc component. 

As a resjit of sucr arrangement, a resi~. cut surface 

3: and a lead cu*. surface a*e formesd or a package lateral 
surface at the same time, thereto- e eliminating tne neec 
for performing a oeburring process Aoo'.tioraUy. unlike 
conventional techniques, mere is no neeo tc perform a 
forming process in which an elongated lead is subjected 

zi tc bending, therefore providing imp-oved yields. 

More specifically, in a methoc of eficently fabricat- 
ing a plural^ of electronic components of a resin 
molded package type of this invention, a o-ate-like lead 
frame is employed which comprises a plurality of bridge 

*s parts wnich are to-mec into a latoce and a plurality of 
sets of lead peas which extend toward e plurality of lat- 
tice open spaces which are horizontally and perpendic- 
ularly, and two -dimensional^ de'ned by the plurality of 
bridge parts. This fabrication method comprises the 

<5 steps of: 

(a) over the p:ate-tike lead frame, a step of fixing 
each of a piu'alrty o' e'ecvontc elements m a cone- 
aponding iatt»ce open space of tne plurality o' lattice 

if open spaces. 

(b) a step of electrcal'y comer.»ng each of the 
electronic elements wrth a corresponding set of 
lead pa'ts cf the piu*aiir> o' sets of leac pans. 

(c) a step o' encapsulating me plurality of e^er/on.c 
.'5 elememt anc ;re piuraM, of sets of lead pa-ts witn 

a resin sc rat tne piu-ai^ C eie:fon.c elements 
and the piu-a!:t> o f sets o' lead pa-.s a't continuous 
with one anotne* at least m one bisection, and 
td) a step o' cvr.mg tne itac trame together w th me 
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resin such mat the piu'siry of "ess pa'ts of 

me leac frame are secaa'cc Jrcm me pfu-ality o' 
bridge pais respectively s n - re&in Cy! surfaces an 2 
lead or. surfaces are formed a! the same line on 
individual package latera : surfaces of the plurality of 
electronic components. 

The above-described arrangement nor only makes 
i: possible to orru: ceourring anc to'mi.ng p-ocesses. but 
else improves p*oductivi:y \r. me encaps j:a:on s-ep a 
resin is injer.etf tn*ough common gates irr.c a plurality 
of cavities when are horizontally and perpendicularly, 
and two-dimensionatly arranged in co~respondng man- 
ner to the plurality of electronic elements and which a'e 
communicated with one another at least in one direc- 
tion. In the cutting step, the lead frame is cut together 
with the resin at a width g-eater than the width o< the 
bridge pan of the lead frame ir. order that resin cut sur- 
faces and lead cut surfaces ae formed a: the sane time 
on package lateral surfaces of two electronic compo- 
nents of the plurality of elecvcn.c corrponents corre- 
sponding to two adjacent eiecronic eiemen:s of me 
pUralrty of electronic element. 

The present inversion pro.'ces a lead f-ame com- 
prising: 

(a) a rectangular exterior frame: 

(b) a plurality of bridge pais wrvch are formed into 
a lattice so as to establish ccnnerJons between a 
pair of opposite sides of me rer.angjlas er.enor 
frame as well as between another pa<r of opoos'rfe 
sides thereof; and 

(c) a pfuralrty of sets of lead parrs which extend 
towards respective lattice open spaces which a*e 
horizontally and perpendicularly, and two-dimen* 
sionaliy defined by the b'idpe parrs. 

Such arrangement makes K possible tc two-dimen- 
sionally and closely place a g-eat njrr&er of lead parts 
on a single lead frame Acco'dingiy. the number of elec- 
tronic components that a single leac frame can yield is 
increased, and metal material to* forming a lead frame 
is used efficiently. 

The present invention provides a mold assembly 
comprising: 

(a) e lower mold element onto which e lead frame 
with a plurality of electronic elements whicn a-e 
arranged horizontally and pe'pendicula-iy. and two- 
dimensionaliy is placed; 

(b) an upper moid element, cooperating w.th the 
lower mold element, that oe'mes £ piu'al ty o' cavi- 
ties which are horizontal!) anr pe-pendicuiariy. and 
two-dimensionally enranged correspondingly to the 
plurality of electronic elements and wnich ae com- 
municated with one anome- at least in one direc- 
tion; and 

(c) common gates through wveh e -esm :s m. er.ed 
into the plurality o 1 cevr.es 



Accordingly, it is possip«e ic ciose'y anc two-d>men- 
sionaliy oefne a plurality of canities between the uppe' 
mold element and the lower mo»d element, whereb) me 
number of electronic components that a single molding 

« process can yield ts increased and the p'oducn/ity is 
improved. Additionally, since me piiralny of cavities are 
communicated with one another, this allows a resin to 
be injected tveugh the common gates intc eacr- cavity 
at high eh*o enry Unnecesse-y portions of the cj*ed 

:c r esin are removed tcgeme' w.;r. unrecescary po*tons 
of the leac f-ame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

is FIGURE t is a plan view of an electronic compo- 
nent in accordance with the pesent invention. 

FIGURE 2 is a front view of me electronic compo- 
nent of FlGU RE V 

FIGURE 2 is a cross sectiona' view of me e'er/on.: 
?c component taken aion; the hne ill-Ill of Fi3J = E V 

FIGURE * is a cross Seconal view of tne e'ecvonic 
component taker, along the line 'V-JVct FlGJ-E V 

FIGURE 5 is a p:an view of a leac frame lor use r. 
the tab'ication cf tr.e electronic componenr. of FiGJRE 

21 1. 

FIGURE 6 is a detail, enlarged plan v»ew of a lead 
formation part O' FIGURE 5. 

FIGURE 7 is a cross sectoral view of tne lead to> 
mation pan taken along tne l:ne Vii-Vis of FIGURE 6. 
35 FIGURE £ is a cross Seconal view- of tne lead for- 
mation pan taken along the line VIII* VIII of FIGURE 5 

FIGURE 5 ts a pfan view of the lead Irame of FG* 
URE 5 after e molding process is completed. 

FIGURE to ts a oetait. enlarged plan view of £ mob 
35 part of FIGURE 9. 

FIGURE ;i is a cross sectional view of the moid 
part taken along the lme Xl-Xl of FIGURE ID. 

FIGURE 12 is a cross sectonai view of the moid 
part taken along the Ime Xll-Xli of FIGURE 10. 
*c FIGURE 13 is e front view of another e^ecfonic 
component ir. acco'dance with the present inventor,. 

FIGURE u is a front view of stiK another electronic 
component in accordance with the present invention. 

FIGURE IS is a bottom view of another electronic 
4$ component in accordance with the present invention. 

FIGURE 16 is a bottom view of stil! another elec- 
tronic component in accordance with the present rven- 
ton. 

FIGURE 17 is a f'ont view of another etecvon.c 
3c component ir. acco-cance with tne p-esent indention. 

FIGURE "8 is a cross sectional view of tne eiec- 
fonic component taken along i^e line XVIII-XViil of 
FIGURE *7. 

FIGURE is a cross sectional view of the eiec- 
55 Uonic component taXen along the line X!X-X*;x ol FO- 
URS 17. 

FIGURE 2Z> is a cress serjonai view o' me dec- 
fonic component o* ">3J^E *7 co-respond:n; :c FIG- 
URE TV 
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F13U-.E 21 is £ cess str^'c v.e* cf tne elec- 
tronic component of Ft3 Jrne ^ 7 CO-'-espondir,; tc r C- 
URE T2. 

FIGURE 22 is a oersper.rve view cf t convent ona: 
electronic coupon en:. 

FIGURE 22 is £ pfar. vie^ of £ conventional leai 
frame. 

FIGURE 2* is a p:ar v.ew of the leac frame o*: FIG- 
URE 22 after a rnobm; px:est it comp'e'.ed 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of this indention ae now 
described in detail with reference tc the accompanying 
drawings. 

FIGURES 1-4 show the appearance end internal 
structure of an electronic component of a surface mount 
type in accordance with the present in/er.ton. FIGURE 
1 is 6 plan view of ar. eiecvonic component ir acco*c- 
ance with the p'ese.n: indention. F I3JF.E 2 is a iron: 
view of the electronic component of FiGJ-.E V FIG- 
URE 3 is a cross secrona! view of the electronic c expo- 
nent taken alpn; the line lli-l-S of FIGURE l. FIGURE < 
is a cross sectional view of the eiecvonic component 
taken along the l.ne IV-IV ot FIGURE V *0 ts an e ec- 
ironic component of this invention. This eiecvonic com- 
ponent 10 has a first lead 1 1. a seconc* lead *2. e thirc 
lead 13. a semiconouctor chip (an electronic element) 
15. and a resin 18. The Oor.om dimensions of resir. te 
having the form of a rectangular paralleieoiped a-e V6 
mm x 0.8 mm. Each of leads *.V13 has the same 
length, 0. 65 mm. 

First lead 11 has a thick pari Via whose length, 
width, and thickness are C. *5 mm. 0. 2 mm. and 0. 2 
mm and a thin part lib whose length, width, and thick- 
ness are 0. 5 mm. 0. 5 mm. and 0. 1 mm. A step of 0. 1 
mm is provided on the bottom surface side ol first lead 
11. First lead 11 has a fiat top surface. To prevent first 
lead 11 from slipping from resin 18. thin pan lit has a 
top surface (0. S mm x 0. 5 mm) which is geale' in width 
than thick par: s i ie top surface end which is great m 
area than semiconducio' chip 15 Semiconductor chb 
15 is fixed on thin pan l lb using a conductive adhesive 
14. As ft result of such arrangement, semiconductor 
chip 15 is electrically connected, at hs bottom surface, 
with first lead n. A lateral surface (0. 2 mm » 0. 2 rrvn) 
of thick pan na and a lateral surface of resin 16 are 
formed at the same time by a single cut such that tne 
lateral surface of thick pan lis is located at a lower end 
area of the latera: surface of resin *,6 anc the latera' sur- 
faces of thick par: ns and resin : e ere expesecbrevng 
the same >ane. ir. oper words ihese late -a: surfaces 
are flush with each other. 

Second lead 1 2 has a tnic* pan :2a pength: 0. *5 
mm; width: 0. 2 mm. thickness 0 2 mm) anc a thm oan 
12b (length: 0. 5 mm: width 0. 3 mm. thickness. 0. ". 
mm). Likewise, third lead "3 has a th:ck part *.3a 
(length: 0. 15 mm; wid:h C. 2 mm. thekness: C 2 m-n) 
and a thin pan :3o {ie->gth £ mm. w.dth C. 3 m-n. 



nckness C * mm) A step cf 0 * mm it p-coec on 
ne bottom sides c' second anc thirc leccs '2 anc 
a.nd seconc and third leads 12 anc :2 eacr. have a fiat 
lop surface. Tc present second arc thirc leads :2 and 

5 *.3 from slipping from resin 16. thin pa*ts *2t anc *.3b 
have top surfaces wide' than those of thic. pans :2a 
and 13a. Tnir. pans *.2fc and 13c a*e lunne* proviced 
witn notches *.2c and :3c which Ijnction as means lor 
pre/erning the leacs '2 and -.3 l-om si po ng I-ot resm 
-e Each notch *2c and :3c has a d.mensor of 0 Zl 
mm as a cepth Late 'a surfaces {0 2 mm > Z 2 m-n; cf 
thick, pans i2a anc '.3a. anc anr.ner latera' su-face o* 
resin 18 are lormed at the same time by a single cj: 
such that the lateral surfaces of thick, pans 12a and :3a 

,5 are located at lower end areas of the lateral surface of 
resin 18 and the lateral surfaces of thick pans :2e and 
13a and resin ie are exposec formin; tne same plane, 
in other words these latcal surfaces a-e flusr with each 
other. Twc electrodes on semconpjctor chip *5 a r e 

2Z elecf icaliy conner.ed with thm pans *.2c and :2c of 
second anc thirc leaas 12 and *.2 b> Aj wires :£ anc 
•7. First tc thirc leads IV*. 3 a-e formed c scf". material 
mat cuts eas;i> such as FeNi si»cy. Cu. anc a:. 

Resin *.8 encapsulates most of firs: to tnsrc leads 

2 i . n-i3. semiconour.o- chip :5. Au- wi'e *.6. an- Au wi*e 
17. 1 8a is a pe-iphe-ai pan of the resin top surface. 
Periphera 1 par; 16a is chamfered. Formec a: one corner 
o- the resin top surface it a recess par; having a diame- 
ter of from 0.2 mm ic 0.3 mm Tms recess pan serves 

5: as polarity mark :eo. Each of bottom surfaces (0. *-5 
m-n x o. 2 mm) o' thick parts na-*3a of fi*s: tc third 
leads ii -is is excised at resin oor.om surface :Bc anc 
projects by from C. C3 mm :c 0. 05 mm so as to meet 
lead sand-off specifications. Because such a p-ojection 

2i length is less than the difference in thickness between 
thick pans iia-*3£ and thin pans V.b-t3b (i e.. 0. 1 
mm), the bonom surfaces of tnir. parts 1 * b-: 3b of first to 
third leads l i-i3 a*e complete'/ cove-ed with resin ie. 
The exposed surfaces of first to third leads 11-13 B'e 

40 soiderpiated such that each of the exposec surfaces is 
covered with a film of sotoer the aceouaie tn.ckness of 
which it 4-15 Mm. 

In accordance with electronic component 10 
described above, at the time of performing e mounting 

«* process on a printed board, a corner pBn. which is 
defined between a leterai surface and a bottom surface 
of each of thick, pans iia-i3a. is used for establishing 
connection witn tne outside. The comer pans a*e soi- 
derpiated the*ebre providing pood soioer&biiity 

5C the mounting process A space, taker, up by eiecvon.c 
component ">C or. tne printed board, is equa' to the area 
of resin bonom surface ".Be. wher. maKes »t pessbie to 
provide higher moun^ng density on the p-rtec boa'O. 
Additional^, leac cerormaton is unlike') tc occur 

5* FIGURES 5-5 'esoectiveiy ii ustrate a lead l ame 
tor use in the faO'icacor. o< e ectron.c component *.C ir a 
plan view. ir. sr er:a'gec view. it. a cress serrc-a v-ew 
taken along *ne 'n-.§ VII-VH. and ir. anomer c^oss sec- 
t'onaf v.e^- take-, a cng tne hr.e Vili Vill Ltac f-ame 3D 
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is formed by £ metal plate hsvr.5 re term o' £ e::an- 
guiar and is comprised o' lead lormat.on pa-t 21 and 
exterior ifa^e 22 tor enclosing leas" formation pan 21. 
Exterior irsne 22 is 20 mm * 5C mm an- is 0 2 mm 
thick. Referring to FO'JRs 5. exierior frame 22 r.as. ai 
its corner pa'ts. four portions defining respective holes 
33 having e damete- of ' mm to: locating the leac f-ame 
3D. |r. addition ic me pro/:son o'- locator, hpies 22. 
exterior frame 22 has te.«e- po'tions a'ong one o: me 
Ion; sides me*eof. these se^er potions ceding seven 
feed holes 3< having e diameter o' 2 mm. 

As snowr. ir. ce:ai: ir. Fi3JF.ES S-e. lead lo-mation 
pert 31 includes a vertical bncge pa'*. 25 an- £ Jaieral 
bridge pan 3e. Vertical bridge pan 35 bridges opposite 
two long sides oi exterior frame 32. Lateral bndge part 
36 bridges the remaining opposite two short sides of 
exterior frame 22. Venice! and late-ai bridge pans 25 
and 36 each have £ width of 0 2 mm anc a ttvcoess of 
0. 2 mm. These ve'tioa! and latera" b^-cce pans 25 and 
3S define 22C lattice open spaces (H columns * 23 
rows). The verical pitch o' the lar.ce spaces is i 2 mm 
and the latere; pitch thereo' is 2. i mm. First to thi-d lead 
parts 11-13 extend towaros the lattice open spaces, in 
other words 220 sets of firs: ic third lead carts i t-i3 a'e 
two-dimensionaJiy arranged a: the iorecoi.ng p:tpnes. 
Tnese pitches ere 1/2 to 1/3 oi the conventional o-es. 
First lead par 11 downwardly extends from er.enor 
frame 32 and lateral bridge pa't 35 by 0. 6 mm. wniie 
second and third lead parrs "2 anc *.2 upward'y er.enrj 
from exterior frame 32 and iatera! bridge pa- 26 by 3 B 
mm. 

Each first lead pan *.'. has a base end v a (length: 
0. 3 mm; width: 0. 2 mm; thckness: 0. 2 mm) anc a 
leading end lib (length: 0. 5 mm; width. 0. 5 mm. thick- 
ness: 0. 1 mm). A step of 0. i mm is provided or. tne bot- 
tom surface side of first lead pan *.i. Leading end i'b 
hBS 8 top surtace (0. 5 mm * 0. 5 mm) that is g-eater in 
width than base end's us top sjrtace. 

Each second lead part 12 has a base end i2a 
(length: 0. 3 mm; width: 0 2 mm; trvck-ness. 0 2 mm) 
and a leading end 1 2b (length: 0. 5 mm. widtn 0 2 mm; 
thickness: 0. 1 mm). Likewise. Bach tnird lead U nai a 
base end 13a (length: 0. 3 mm: width: 0. 2 mm. thick- 
ness: 0. 2 mm) and e leading end :3b (length: 0. 5 mm; 
width: 0. 3 mm; thickness: 0. 1 mm). A slop o ( 0. 1 mm 
It provided on the bottom surface side of second leas 
pari 12. and a step of 0. 1 mm is provided on me oottom 
surface side of third lead part i3. Leading end * 2b has 
a wider top surface than base end *2s. and lead.ng enc 
13b has a wider top surface than base end "2a Leading 
ends 12b end 13b of seconc arc tni-d leac parts t£ and 
13 have notches 1 2c anc 13c having a depth o' C oe 
mm. 

It is possible to form tne toegoing steps provided 
on the bottom surface sbes o'. first to third leac parts 
tt-13 by coining, etching or p-essing The to-egoi-.g 
seven teed hoies 3* a-e provioec at positions cor'e- 
sponding io the second, litth. eighth, eie/enih. tn.r- 
teenth, sixtee nr. anc nineteenth co'jmns irom me left- 



hand side r. the '1 * 22 :ar..;e (see = l3'J-.E 5;. 

The brego:ng leac frame strucu-e allows 22: sets 
of lead parts *, vt2 to be cioseiy anc rwo-dimens»onaliy 
placed on a single lead Irame 2D. The numper o' e*ec- . 
5 tronic components 10 that £ sr.gie lead t-ame 3C car. 
yield is increases in comparison with conventional tech- 
niques. anc meta' mate-ia to: feming leac frame 32 is 
used mce effic-enry 

Tne :ab-icaicr. o* tne aocvedesc-ibec eleven-: 
io component '0. that 'S. tne assemp'y p'ocess. com- 
prises £ d.t bonding process. £ wire bonding p-ocess a 
molding process. £ dicing rcjh.ng) process, and £ leac 
finishing process In the d»e bonding process, semi con- 
duct Of chip 15 is fixed tc leading end nb o? firs', leao 
i5 part 1 1 of lead frame 30 using conductive adhesrve 
In the wire bonding process, two electrodes on semi- 
conductor chip *,5 a'e elecricaliy connected with lead- 
ing ends 12c anc *2C o? seconc anc third leac pans *2 
and 12 by fine Al wires *.E and *,7. Both in the d»e bono- 
?5 ing process an: m me w.-e bonding p ocess. teed no es 
34. formed in exterior frame 22 of me leac trame. are 
used to: mojneng. or. a sing'e iead frame 3D. 222 sem- 
iconductc-r cnips 15. Ir. tne molding p'ocess. a mcirj 
assembly fo* transfer meld is usee lor integ-a' encaosv- 
2i lation o'. most o*: fi*s: tc rwc leac pans *. '.-•.2. semcon- 
ductor chips :5. and Au wires '.6 anc ".7. 

FIGURES 9-*2 a'e views of lead trame 30 aher 
molding is comcteied. FIGURE S is e plan view o* tne 
post-moidm; tead frame 20. FiGJ^E 10 is an eniatpeC 
35 view of tne post-molding leac frame 30. ? i3'JRE 1 1 is a 
t-oss sectional v.e^- ci tne post-molo'ng lead trame 30 
Uken along me line Xl-Xl. FI3URE -.2 is anotner coss 
sectional view of *»he post-molding lead frame 30 taken 
along the Ime Xll-Xlt. Referring firs: to FiSU'RE 
3$ therein shown a*e ten common pates 41 for resin intro- 
duction, and a moid pari <2 defined by an uoper moid 
element a-£ e lowe^ mold element. These ter. common 
gates *i are provided at positions corresponding tc tne 
first, third, fifth, sevenin. ninth. Twelfth, fou'ieentn. six- 
40 leenth. eighteenir. and twentieth columns from the left- 
hand side o! the fo egoing lettice nrudu e o: lead frame 
30 ( 11 columns * 20 rows). 

As shown in detail in FIGURES 10-12. at tne same 
time that a resm 18. which has encapsulated most o: 
45 teadparts'11-13. semiconductor chips 15. and At/ wires 
16-17. is formed in each of the tart.ee open spaces, 
additional resms 0-*5 a'^ to'.med ce'lymg vertical 
bridge pac 25 anc latera: bridge pan 36 Addstona'ies- 
ins 43-<S heve me same he»ghi as res.n 18. Each resm 
fo 18 is horizontally and pe-peno'icuiariy coup'ed one 
another vie addoonai resr.s <2-^5. Pe*iphe-a : part '8a 
is charrrfered and poia-tty mar« 18b is Ic-med at one 
corne- of the tog su'tece. hevm; a diameter o: from Z-.2 
mm to C.3 mm Aoo'itonal 'esin ^2. wn«c w - is to-mec as 
£f a ridge or. ve-tca: proge oa-t 2S. is chamrie-ed at its 
periphery, anc the wtcth o' aod:tio-.a: resir s ^2 top sur- 
face is ecua' :c me wist- c* ve'tica b'oge ca-t 25 {» e 
0.2 mm), ir.ome- w 3 -cs r^-c p oces. w^cna-e g-ea-er 
in w.cm at toe tnar. a: bcr.om a^t to mec better tw: 
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adjacent molding resins tE '^'^r cfe ~ ~ r ' e ' £:fCS - s 
additional resin <3. atong verves: => r, 3?* P£~ 3S fj'.e- 
wise, additional resin wn»ch ts tormec as a rope on 
lateral bridge pan 26. is chamie/ed a*. 'ts periphery, and 
the width of additional resr. s " top su-face is eoua: to 
the width of lateral bridge par. 36 (C. 2 mm). In other 
words, two grooves, when a-e p-eater in width -at top 
than at bottom, a'e lormec between a djace nr. mold- 
ing resins IE facing each omer across aodtona; res : n 
C4., abng la;e*a: b'ioje oa". 36 Aodrtional resin <5. 
which is formed o.e'lyr.g a po t. wne-e ve-toa' onoge 
part 35 and latera bnoge pa". 36 cess. ■& cnamfe-ec a: 
its periphery arc has a to* surface o' 0 2 mm » 0.2 nn. 
FIGURES 10- 1 2 show examp.es in whicn 2 se'ies ot 
additional resins 0-^5 is fo-mec also on exterior frame 
32 of the lead frame. 

FIGURES 11 and 12 show upper moid element 51 
and lower mold element S2 lor use r. s molcfng proc- 
ess. Lead frame 3C havm; me-eo~ 22D semiconouctor 
ch'ps 15 which are nor.2on:a::> anc perpendicular anc 
two-dime nsionaMy arrEngec. >s p:a:ec on lowe* moc 
element 52. Lowe* moid eemerr 52 has a fo-mm; sur- 
face that is provoed wit*, a p ea: numoer of recess 
parts, thereby allowing me bottom surfaces (0. 3 mm » 
0.2 mm) of base ends he- -3a of first tc third lead pats 
11-13. exierior frame 32. ve'tica" b-oge pan 35. and lat- 
eral bridge pari 36 to p'Cjer. Irorr. resin bottom surface 
18c by 0. 03 mrr. to 0.05 mm. Defmea between uCfpQr 
mold element 51 anc lower moid eemem 52 a*e 220 
cavities lor tne formation o' moc'-np resin IE which a*e 
arranged horizontally anc pe-pendicjiariy. and two- 
dimension ally, and open spaces tor the to'mEton oi 
additional resins 0-*5 whr&n have me same heigh*, as 
the cavities. T.nese 220 calves are horizontally and 
perpendicularly coupled one anome: mrough tne open 
spaces. Upper moid elemen: 51 has a forming surface 
in which many recess pans having a depth capaoie of 
defining most of the cavities and most of me communi- 
cation open spaces for tne ca vibes a r e formed. The cav- 
ities and the communicator, open spaces o' me cavities 
are easily filled with e resin ma: is in.esr.ed Irom e com- 
mon runner through the to'egomg ten common pales 
41. The angle and dimensions o' eacn common pale <i 
ore 30 degrees and 0. < mm * 0. 2 mm Apdoonetiy. et 
least one of upper and lower mold elements 51 anc 52 
Is provided with pins (not shown in the figure) which a-e 
inserted Into location holes 33 termed m exterior Irame 
32 of the lead frame Such ar. arrangement p* events 
lead frame 30 from making a displace men* with re so eel 
to the mold ass ernpy 

In accordance with me above-oescubed mo'd 
assembly sruciure. tne 220 semiconouctor chips * 5 
and the 220 sets of frst io vwz Jead paos v. "2 a-e 
integrally encapsulated by iesm Aocodngiy. me 
number of elecconic components iC mat a single nois- 
ing process can yield increases m comparison with con- 
ventional fabrication tecrmcues. :he*eby p:o/idmg 
improved productivity AooinonaHy. most of tne appear- 
ance of molding res:n ca- be changed tree') by 



rep:acemen: o 1 icoe* moc element 5*. 

In the dcinc p- or ess. leac frame 3: n cj: locether 
with resins * 6. anc c 5 vr.V a smgie cur.m; p:aoe 

ha zing a widtn o? 0. 5 mm in order ma: re&n zx su^aces 

5 and leed cut surfaces are formed a: me same t:me a: 
package laie-ai surtaxes o^ two electronic componen-.s 
10 corresponding tc twe adjacen: semiconc jr.or cn:ps 
15. The cubing p:ace wiCth is c:ea:er. by 0 3 mm ;r.sr. 
me wicm o' vet ra anc la:e-a : p-«cge pats 35 anc 36 o* 

■■: me »eac frame (0 2 mm) wi anc W2 o' r "G^-.ES i:- 
12 each ndicaie a cutting wipm o' 0 £ mm Lcrat on 
hole 33. formed m enerior frame 32 o' me 'ear irame. is 
used tor ipentficaaon o- e cutting position The :oc sur- 
faces o' add'tionai resins 43-<5 having a width o' 0 2 

is mm are located at the centers ol Wi anc W2. and 
grooves, horizontally and perpendicula-ty formed by 
chamfer, guice a b:ade for dcing in a travelling di'ec*.»on 
As a result. ind»viouaJ e-'ec.ronic conocents 10. eacn 
of whicn having a rectang-Jar parai:e"eo:pec-i«Ke resm 

?z *.e whose bottom surface d»mens;ons a-e l £ mm > 0 
6 mm anc frst tc mire lescs 1 1 • * 3 havs-.g a <engm o' 0 
65 mm. a*e separated. A: mis t»me. ir. .eac J*2me 30. 
base portions having a length of C t£ mm o' Case encs 
na-i3a of each leac part, a-e Cisrarpeo. As a result, a 

2i cut surface o! first Jead 1 1. which has dmensicns o' 0 2 
mm x 0. 2 mm. is exposed at a lower enp a*ea of one 
lateral surface of resin *.8. being tiusn w:th tne lau-ai 
surlace o? resin te. In adoition. cut surfaces o 4 - second 
and mire leacs '2 enp 13 (0 2 mm * 0. 2 mm) a«e 

a exposed a; lower enc areas of opposite latca' surface 
of resin 18. being flush with the opposr.e iafe*a : su-lace 
of resin 16. Furme*. tormed on a package bcr.om sur- 
face are p-ojecting suiaces (0. 15 mm * Z 2 mm; of f«*st 
to third leacs n-*.3. As describee aPo/e. use zt a soh 

35 material which cuts easily tor forming ieaC ira^e 30 
including first tc third lead pans *. i-ts reduces wea* of 
a cutting ttaoe tor dcing. as a resuh of which variations 
in cutting wicm and reducnons in curun; ra;t a?e sup- 
pressed. 

*c In me leac finishing process, the exposec su*ta:es 
of fi'fl to mird leaas n-13 ere toiocrpiated such ma: 
me exposed surfaces a-e cc*e f ed with a film o' sober 
having a thickness of *-i5 >im. As a result, so'de* in me 
torm of film is applied onto each cut surface (0. 2 mm » 

4! 0. 2 mm) of first to third leads U-i 3 tormed on me pack- 
age lateral surface and onto each projectng surface (0 
15 mm » 0 2C mm) o' first to ihi'C isaos no 3 formed 
on the package bonom sunsce Othe» patmg ma> Pe 
employed instead o' solderpfatmg In aod.uon. soice- 

55 plating may be eliminated depending on tne materia' o* 
lead frame 30 

In accccance wrm me lab-ica'.on memoc o' e^e:- 
tonic component 10. resm anc leac cut suhaces a-e 
formed at me same t-me o- a package iate*e' surfece. 

£f which makes rt posso'e tc eliminate me neec fo- per- 
forming a cebu'ring process, m aodaon. unlike con.-en. 
tonaf technoues. r, -s unnecessa-y tc peno m.«s io m ^g 
process lo- provid.^; a bent ir a- etongste-c 'eac v.-fc- 
pro^ces an imp cvec y e'C 
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FIGURES '3 and 'c illustrate the sppsa-ances of 
other surface mount type eiecronic components in 
accordance with the present invention, Referring to FIG- 
URE 13. an electronic component 20 is showr. in which, 
instead of a chamfer, a step is provided at peripheral 
part 18a of the resin top surface. As in the above- 
described case, the appearance of resin -.8 can be 
changed freely by replacement o' upper mole element 
51. Refemng now to Ft3'J c .£ \t, an electronic compo- 
nent 2* is illustrated in wh.cn res»r. 16 nas tne !o;m of a 
perfect rectangular oaralie^epiped and the bottom sur- 
faces of IhicK parts *. 1a-i2a and resin bottom sjrlace 
18c are exposec forming the same plane. In this case, 
lower mold element 52 may have a flat forming surface. 
Even with the FIG. u structure, lead stand-off specifi- 
cations can be met by subjecting the exposed surfaces 
of first to third leads 11-13 tc solderp-aiing for formation 
of solder films thereon having a thickness of *-i5 ^m. In 
accordance w:th electronic component 1C of FIGURES 
1-4 or in accordance with electronic component 20 of 
FIGURE 13. a cnamle' or a step is provided a: periph- 
era! part :8a o' tne restr. top surface, which prove es the 
advantage that, v/hen cutting resi.n *.6. the tnickness of 
resin to be cut is thin in comparison with the case of 
electronic component 2"i of FIGURE K. 

In electronic component 21 of FIGURE 14, lead 
thick parts va-i2a have bottom surfaces which are 
exposed being flush with resin bottom surface l&c. In 
such e case, there is the possibility tna: resn. which has 
been injected in the molding process, ente' between, the 
flat forming surface of the lower mold e;emerr. and the 
bottom surfaces of lead tnicK parts It a- 1 3a. particularly 
at the center of the lead frame. FIGURES 15 and 16 
show solutions to this problem. FIGURE 15 shows elec- 
tronic component 22 in which T-shaoec groove iBd is 
formed in resin bottom surface iSc. FIGURE 16 shows 
electronic component 23 in which three U-shaped 
grooves I8e-g are formed in resir. bottom surface 18c. 
These three U-shaped grooves '.8e-g are formed in 
such a way as to enclose lead thick parts tia-i3a. 
respectively. As a result of such arrangement, the fore- 
going entering of resin can be prevented because 
ridges of the lower mold element corresponding to 
grooves 18d-g achieve a reduction in resin pressure. 

With reference to FIGURES i7-i9, the appearance 
and Internal structure of another surface mount type 
electronic component in accordance wrth the present 
invention is shown. FIGURE 17 is a plan view of the 
electronic corrpone.nt FIGURE ie is a cross sectional 
view of the electronic component t2ken along the line 
XVHI-XVIII of FIGURE 17. FIGURE 15 is a cross sec- 
tional view of tne electronic* component taker along the 
line XIX-XIX of FIGURE 17. In electronic component 2* 
of FIGURES 17-19. peripheral part iBa of the resin top 
6urface is chamfered anc lead truck pars :ia-i3a have 
bottom surfaces which are exposec Deng flush with 
resin bottom surface 18c. Electric component 2c has a 
resin lateral surface which is composec of e cut suisce 
l8x that is formec at a lower enc aea of tne 'esn lateral 



surface simultaneously with a lead cut surtace c» dicing, 
anc a nor-cu: surface I8y formed by molding Cu: sur- 
face I8x of the resin lateral surface is perpendicular to 
resin bottom surface lBc. and a par. of cut suface *.ex 
* forms common gate cut surface \tz. Tnis common pate 
cut surface 'Bz is located between tne cut latera: sur- 
faces of second and third lead thic* parts * 2a and *2a. 
Non-cut surface ".By of r.e resi*^ ia:era! surface is 
inclined by an angle of fvee ceg-ees witn respect to 
resin bonom surface *8c so that moving .-esin *.£ can 
be withdrawn easily from the mr>0 assempiy. The 
exposed surfaces of first tc third leaos i "-13 are solder- 
plated. Lead frame 30. shown in FIGURES 5-8. may be 
used in the fabrication of electronic component 2*. 
15 FIGURES 20 and 21, which correspond to FIG- 
URES 11 and 12. shows situations aner molding for 
electronic component 24 is comp'eted ir. FIGURES 20 
and 21. 51 is an upper mold element £2 is a lower moid 
element. 41 is a common gate for resm injection. 
7Z Defined between upper mole element 5i anc (owe* 
mold element 52 are 220 C2vities whic~ are ho'izo-r.aliy 
and perpendicularly, anrj two-dimensionaiiy arranceo 
for the formation of molding resins t£ Note that these 
cavities a*e communicatee with one another jirpugh 
2i common gates <1 only ir. the column direction. Com- 
mon gates <■ 1 are located at positions corresponding to 
each column of the i 1 * 22 cavit.es. Lower mole* e'e- 
ment 52 has a flat forming surface, and. accordingly, 
elastic sheet 53 «s inseriec between lower mole element 
3z 52 and the lead frame, to prevent the entering of 
injected resin and to protect the lead bottom surface ir. 
such a case, base encs *<2a and *3a of second anc 
third lead pans 1 2 and '. 3 of each electronic component 
are pressed by upper moid element 5i at positions 
3: away from the common pate 4 1 . it is possible to prevent 
the entering of injected resin without elastic sheet 52. 
depending on the resin p-essure. 

In accordance with electronic component 24. a cut 
surface of first lead 1 1 is exposec at a lower end ares ol 
*o a lateral su-face of resin 18. being flush with resin cut 
Surface I8x. and cut surfaces of second and thine" leads 
12 and 13 are exposed at lowc end areas of opposite 
lateral surface of resin 18. being flush with resin cut sur- 
face iBx. In addition, molding is performed such that 
*$ each of the bonom surfaces of first tc third leads 1 1 - 1 3 
is exposed being flush with resin bottom surface 1 8c. 
Fulher. the exposed cut su*taces and exposed bonom 
surfaces of first to thine leads n -13 a-e continuous, and 
here are formed lead come' pa*ts for connections w.ih 
sc the outside. Accordingly, electronic component 24 is a 
super small component mcst suitable to* surface mount 
technology. 

In each of the aforesaid examples, electric connec- 
tion between semiconductor chip (electronic element) 
;5 15 and second and tnird leads '2 and *3 may be estab- 
lished by means otner mar. Au wres -.6 and 17. insieac 
of using plate-like leac f-ane 3C. an aUematr.-e. whicn is 
fO'med by par.emng tne I'kt ieac Irame ir ar. insisting 
Substrate, may oe usee, in eacn exampie. on*y tne 
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exposed botiom surfaces of first to third leads iv.3 
may be subjected lo solderpiatinc;. 

The number of leads is not limited lo the above- 
described number. Instead of semiconductor chip i5. 
any electronic elements may be incorporated intc elec- 
tronic components 10. 20. 21. 22. 23. and 24. 

Claims 

1. An electronic component of a resin molded pack- 
age type, said electronic component comprising: 

(a) an electronic element; 

(b) a lead which is electrically connected with 
said electronic element: and 

(c) a resin which encapsulates said electronic 
element and said lead: 

wherein s lateral surface of said lead and a 
lateral surface of said resin are simultaneously 
formed by a single cut such that said lateral surface 
of said lead is located at a lower end area of said 
lateral surface o! said resin and said lateral sur- 
faces of said lead and said resin are exposed form- 
ing the same plane. 

2. The electronic component of claim i, wherein saiO 
lead is formed ol a soft materia! which cuts easily 

3. The electronic component of claim 1. wherein said 
exposed lateral surface of said lead is plated. 

4. The electronic componex of claim 1. wherein a: 
least a portion of a bottom surlace of said leac is 
exposed at a bottom surface of said resin. 

5. The electronic component ol cfaim 4, wherein plat- 
ing is applied only to said exposed bottom surface 
of said lead. 

6. The electronic component of claim 4. wherein said 
exposed bottom surface of said lead is continuous 
with said exposed lateral surface of said lead. 

7. The electronic component of claim 6. wherein said 
exposed bottom surlace and exposed lateral sur- 
face of said lead are plated. 

8. The electronic component of claim 4. wherein said 
exposed bottom, surface of said lead stighiiy 
projects from said bottom surface of said resin. 

9. The electronic component of claim 4, wherein said 
bottom surface of said resin has. around said 
exposed bottom surface o! said lead. poMions 
defining grooves. 

10. The electronic component o' claim 1. wherein said 
resin has a top surface the periphery of which ts 
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provided with either z chamfer or a step 

11. The electronic component of claim V wherein at 
least a portion of each of tour latera- surfaces o! 

5 said resin is formed by cutting. 

12. The electronic component o* claim t. whe'eir. said 
lateral surface of said resin has e cut surface 
formed at the time of cutting said lead and a non-cut 

-c surface formed at the l<me of performing said 
encapsulation process. 

13. The electronic component of claim t2. wnerein said 
cut surface of said resin*6 lateral surface is perpen- 

ij cScular to said resin's botiom surface and wherein 
said non-cut surface of said resin's late-al surface 
tilts with respect to said resin's bottom surface. 

14. The electronic component of claim \Z. wnerein said 
2C cut surface of said resin's lateral surface is fo-med. 

being perpendicular with respect tc said resin's bot- 
tom surface at a tower end area of said resir. s lat- 
eral surface. 

25 15. The electronic component ol claim 12. wherein 
each of lower end a'eas of lour lateral surfaces of 
said resin is formed by cutting, beinc perpendicular 
with respect to said bottom surface of said resin. 

35 16. The electronic component of claim 1. 
wherein: 

(a) said lead includes: 

J5 a thin part which is electrically connected 

with said electronic element: and 
a thick part which is formed having a 
greater thickness than said thin part sc as 
to provide a step on the side of said lead s 

40 bottom surface; 

(b) a lateral surface of said thick part and said 
lateral surface of said resin are simultaneously 
formed by a single cut so that said lateral sur- 

'5 face of said thick pan is located at a lower end 

area of said lateral surface of said resin and 
said lateral surfaces of said thick part and said 
resin are exposed forming the same plane: and 

(c) a bottom surface of said thick part is 
so exposed at a bonom surface of said resin. 

17. The electronic component of claim 16. wherein said 
exposed bottom surface of said thick part projects, 
from said bottom surface of said resin, by a length 
55 less than a drtferenre in thickness between said 
thin part and sac thick part. 

iB. The electronic component of claim 16. wherein said 
thin pan is g* eater in top surface wdtn than sak3 
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thipv. pan. 

1$. The electronic component of claim 16. wherein said 
thin par. has a top surface whose area is greater 
than the area of said electronic element and : 
wherein said electronic element is fixed onto said 
thin pan 

20. The electronic component of claim ".6. wherein said 
thin pan is provided with a notch, said notch acting u> 
as e prevention means for preventing said lead trom 
Slipping from said resin. 

21. A method tor fabricating an electronic component of 

a resin molded package type, said method compris- »s 
tng: 

(a) a step of fixing an electronic element on a 
plate-like lead frame having a lead part; 

(b) a step of electrically connecting said elec- n 
tronic element with said lead part: 

(c) a step of integrally encapsulating said elec- 
tronic element and said lead part with a resin; 
and 

(d) a step of cutting said lead frame together ?* 
with said resin in order that a resin cut surface 
and a lead cut surface are formed at the sane 
time on a package lateral surface of said elec- 
tronic component. 

zo 

22. The elecvonic component fabrication method of 
daim 21. wherein said encapsulation sieo com- 
prises 8 step of encapsulating said lead pan such 
that a bottom surface of said lead part exposes at a 
bottom surface of said resin. zs 

23. The electronic component fabrication method of 
claim 22. wherein said encapsulation 6tep com- 
prises e step of inserting between a lower mofcJ ele- 
ment and said lead part an elastic sheet «o 

24. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a groove for guiding a cut- 
ting blade to be used in said cutting step. 45 

25. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a ridge for positioning a 
cutting blade to be used in said cutting step. ic 

26. The electronic component fabrication method of 
daim 21 further comprising a step of subjecting 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to a plat- £5 
ing process. 

27. A method of fabricating a plurality of electronic 
components of a resm molded package type, said 



method comprising: 

(a) over a plate-like lead frame comprising a 
plurality of bridge pats which are formed into a 
lattice and e plurality of Bets of lead pans which 
extend towards a plurality of lattice open 
spaces which are honcontaliy and perpendicu- 
larly, and two-d«*nens'onally defined by sa»d 
plurality of bridge parts, a step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space of said plurality of 
lattice open spaces; 

(b) a step of electrically connecting each said 
electronic element with a corresponding set of 
lead parts of said plurality of sets of lead pans: 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead pans w:th a resin so that said plurality of 
electronic elements and said plurality of sets of 
lead parts are continuous with one another 
through common gates at least in one direc- 
tion; and 

(d) a step of cutting said lead frame together 
with said resir. sucr. thai said plurality of sets of 
lead pans of said lead frame are separated 
from said plurality of brioge parts respectively 
and resin cut surfaces and lead cut surfaces 
are formed at ihe same time or. individual pack- 
age lateral surfaces of said plurality of elec- 
tronic components. 

28. The electronic component fabrication method of 
daim 27, wherein said encapsulation step com- 
prises a step of having ar. upper moid element 
press said lead pan cf said lead frame a: a position 
away from said common gale. 

23. The electronic component fabrication method of 
daim 27. wherein said encapsu'ation step com- 
prises a step of encapsulating said plurality of sets 
of lead parts such that e bottom surface of each 
said lead pan is exposed at a bottom surface of 
said resin. 

30. The electronic component fabrication method of 
daim 27 funher comprising a step of forming a plu- 
rality of grooves for guiding a cutting blade to be 
used in said cubing step in a top surface of said 
resin along said brioge pans of said lead frame. 

31. The electronic component fabrication method of 
daim 30. whe*em said plurality of grooves are 
formed at teas: wnere said resin cut surfaces end 
lead cut surfaces of sac plurality of electronic com- 
ponents are formec at the same time. 

32. The elecvonic component fabrication method of 
daim 30. whereir. eacn sa«c g-oove is formed at 
least between two adjacent electronic elements of 
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said pliraliiy of electronic e'err.enis. 

33. The electronic component fabrication method of 
claim 30. wherein sad plurality of grooves are 
formed horizontally and perpendicularly along said 
bridge pans & said lead irame. 

34. The electronic component fabrication method of 
claim 30. whe-ein each sac g-oo^e has a bottom 
width and a to? width, saic top width being greater 
than said bottom width. 

35. The electronic component fabrication method of 
claim 30. wherein each said groove is formed of a 
pair of elongated grooves running parallel with each 
other. 

36. The electronic componerr. fabrication method of 
daim 27 further comprising a step of taming a plu- 
rality of ridges for use in locating a cutting blade to 
be used in said cutting step ir. a top surface of said 
resin along said bridge parts of sad lead Irame. 

37. The electronic componerr. fabrication method of 
claim 36. wherein said plurality of ridges are formed 
horizontally and perpendicularly along said bridge 
parts of said lead frame. 

38. The electronic component fabrication method of 
daim 36. wherein the maximum width of each said 
ridge is greater than the width of said b-idge part. 

39. The electronic component fabrication method of 
daim 27 further comprising a step of subjecting 
said lead cut surfaces formed at said package lat- 
eral surfaces of said plurality of electronic compo- 
nents to B plating process. 

40. A method tor fabricating a pijratty of electronic 
components of a resin molded package type. sa>d 
method comprising: 

(a) over a plate-like lead frame comprising 0) a 
rectangular exterior frame, (fi) a plurality of 
bridge parts which are formed into a lattice to 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
opposite sides thereof, and (iii) e plurality of 
sets of lead parts which extend towards a plu- 
rality of lattice open spaces when are horizon- 
tally and perpendicularly, and two- 
dimensionally defined by said plurality ol bridge 
parts, a step of fixing each of a plurality of elec- 
tronic elements in a conesponding lattice open 
space of said plurality of lattice open spaces: 

(b) a step of electrically connecting each said 
electronic element with e corresponding set of 
lead parts of said plurality of sets of lead parts: 

(c) a step of encapsulating said plurality of 



electronic elements and sac plurality o? sets o< 
lead parts with a resin: and 
(d) a step of cutting said lead frame together 
with said resin such that resin cut surfaces and 
5 lead cut surfaces are tormec at the same time 

on individual package lateral surfaces or said 
plu-ality of electronic components. 

41. The electronic element fabrication method of csaim 
jc 40. wherein said encapsulation step comprises a 

step Of injecting a resin through common gates into 
a plurality of cavities which are horizontally and per- 
pendicularly, and two-dimensionally arranged in 
corresponding manner to said pluralrry of electronic 
i5 elements and which are communicated with one 
another at least in one direction. 

42. The elect-onic component fabrication method of 
daim 40. wherein said cutting step comprises a 

2C step of cutting said lead Irame together with said 
resin at a width g- eater than the width of saic bridge 
par. of said lead frame in oroe' that resin cut sur- 
faces and lead cut surfaces are formed a: the same 
time on package lateral surfaces of two electronic 

25 components of said pluralrry of electronic compo- 
nents corresponding tc two adjacent electronic ele- 
ments of said plurality of elecvonic elements 

43. The electronic component fabrication methoc of 
53 claim 42. whe'ein said cutting step comprises a 

step of cutting said lead frame together with &a»d 
resin with a single cubing blade having a width 
greater than the width ol said bridge par: of said 
lead frame. 

ai 

44. The electronic component fabrication method of 
daim 40 further comprising a step of subjecting 
said lead cut surfaces, formed on said package lat- 
eral surfaces of said pluralrry of electronic compo- 

40 nents. to a plating process. 

45. A plate-like lead frame for use in fabrication of an 
electronic component of a resin molded package 
type. 

4$ said lead frame comprising: 

(a) a rectangula' exterior frame: 

(b) e plurality of bridge pats which ere formed 
into a lattice so as to establish connections 

50 between a pair of opposite sides of said recta n- 

gular exterior Irame es wet' as between another 
pair of opposite sides thereof: and 

(c) a plurality of sets of lead parrs which extend 
towards respective lattice open spaces which 

55 are horizontally and perpendicularly, anc rwo- 

dimensionaliy oefineo by said bridge pa'ts - 

46. The leac frame o^ cairn *5. 

each saic lead pan comcrismg: 
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(a) a base.eno having the sane thickness as 
said exterior frame and said bridge part; and 

(b) a leading end which is lamed, havmg a 
width greater than the width of said base end 
and having a thickness smaller than the thick- 
ness of said base end so as to form, a steo on 
the side of a bottom surface thereof. 

47. The lead frame of claim 46. wherein a spec:!* lead 
part of said plurality of sets of lead parts is provided 
with a leading end whose top surlace area »s 
greater than the area of an electronic elemenr. tnat 
is fixed thereon. 

48. The lead tame of claim 46. wherein a specific lead 
part of said plurality of sets of lead parts is provided 
with a notch that is a prevention against lead slip- 
ping from a resin after a resin molding is performed. 

49. The lead frame of claim 45. wherein said rectangu- 
lar exterior frame has at four corne'S thereof por- 
tions defining holes for positioning which a*e used 
in performing a resin molding process as we!! as in 
cutting said plurality of sets of lead parts. 

50. The lead frame of claim £5. wnereir. said reciangu- 
lar exterior frame has at one side thereof portions 
defining a plurality of feed holes. 

51. A mold assembly for use in fabrication of an elec- 
tronic component of a resin molded package type, 
said moid assembly comprising: 

(a) a lower mold element onto which e lead 
frame with a plurality of electronic elements 
which are arranged horizontally and perpendic- 
ularly, and two-dimensionaJ»y is placed: 

(b) an upper mold element that defines a plural- 
ity of cavities which are horizontally end per- 
penoJcuta/ly. and two-dimensioneliy arranged 
correspondingly to said plurality of electronic 
elements and which are communicated with 
one another at least in one direction; and 

(c) common gates through which a resin is 
injected into said plurality of cavities. 

52. The mold assembly of claim 51. wherein said plu- 
rality of cavities are communicated with one 
another via open spaces having the same height as 
said cavities. 

53. The mold assembly of claim 51. wherein said upper 
mold element is provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming mos: of each said cavity. 

54. The mold assembly o? cJsim 5*. wherein at least 
one of said upper and lower moid elements is pro- 
vided with pins which e'e inserted into holes for 



positioning formed in an exterior frame of said lead 
frame. 
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